Conditioned taste aversions function by preventing an organism from ingesting a food previously associated with gastrointestinal malaise. Taste-aversion learning has been observed in many animals: molluscs to mammals, insects to birds. However, among mammals, neither bats nor monophagous species have been investigated adequately. Here we show that although three dietary generalists (one insectivorous and two frugivorous bats) readily acquired taste aversions, the common vampire bat, Desmodus rotundus, a monophageous feeder on vertebrate blood, did not learn to associate a novel flavour with aversive gastrointestinal events. We interpret these data as consistent with the hypothesis that taste aversions are an adaptive specialization of learning. 
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To cope with nutritional demands, energy requirements and toxins, animals have evolved behaviours that enable them to choose foods that are beneficial and avoid repeated ingestion of those that are unsafe (Rozin & Kalat 1971; Bures et al. 1998) . Such avoidance of toxic food items results from both innate and learned behaviours (Speed 2000) . For example, the coloration and pattern of coral snakes, Micrurus fulvius, is recognized without prior exposure by domestic chicks, Gallus gallus domesticus (Schuler & Hesse 1985) . Other toxic food items are not so deadly as coral snakes, and an individual can learn to avoid ingesting them (Staddon 1983) .
Taste-aversion learning results in an organism avoiding repeated ingestion of a food that has previously been associated with gastrointestinal malaise (Rozin & Kalat 1971) , and is thought to have evolved as a defence against repeated ingestion of naturally occurring toxins (Revusky & Bedarf 1967; Rozin & Kalat 1971; Garcia et al. 1976 ). Taste-aversion learning has been described as an adaptive specialization of learning. Animals are considered to be uniquely predisposed to make associations between ingested flavours and symptoms of digestive poisonings rather than using visual or auditory cues (Garcia et al. 1966; Seligman 1970; Rozin & Kalat 1971) . To our knowledge, all mammals tested to date under controlled conditions learn to associate experience of novel flavours with subsequent illness in a single trial, even with considerable delay between tasting and toxicosis. However, no direct evidence supports this generally accepted explanation that the unique features of taste-aversion learning are adaptive specializations rather than a product of more general processes.
In the natural environment, taste aversions should reduce the likelihood of future poisonings and, particularly when associated with aposematic cues, should increase an animal's foraging efficiency (Brower et al. 1968; Nicolaus et al. 1983 ). The vast majority of microchiropteran bats, whether they eat animals or plants, should often encounter toxic food items while foraging (i.e. arthropods, Eisner 1970; frogs, Ryan & Tuttle 1983; plants, Cipollini & Levey 1997) . However, tasteaversion learning has not been adequately investigated in this suborder. The purpose of this study was to determine the incidence of taste-aversion learning to novel flavours in three generalist species of microchiropteran bat and to compare their behaviour with that of a blood-feeding specialist. The generalist species were the big brown bat, Eptesicus fuscus, a 15-20-g insectivore; the Antillean fruit-eating bat, Brachyphylla cavernarum, a 35-50-g primarily frugivorous species (although anecdotal evidence suggest this species also consumes both nectar and small invertebrates); and the Jamaican fruit bat, Artibeus jamaicensis, a 30-45-g frugivore. The specialist was the common vampire bat, Desmodus rotundus. Correspondence and present address: J. M. Ratcliffe, Ramsay Wright Zoological Laboratories, Department of Zoology, University of Toronto, 25 Harbord Street, Toronto, ON M5S 3G5, Canada (email: j.ratcliffe@utoronto.ca 
